Objectives: To examine cancer-related worry in adolescent and young adult (AYA) cancer survivors and its relationship with posttraumatic growth over time, as the relationship between these constructs has not been assessed longitudinally in this population.
can come from suffering and can manifest in many ways, including an increased appreciation for life, developing more meaningful interpersonal relationships, a greater sense of personal strength, reorganization of priorities, and a richer existential/spiritual life. Posttraumatic growth appears to be a common phenomenon among AYA cancer survivors, particularly in the areas of relationships with family and peers, future life plans/goals, and health competence. [9] [10] [11] AYAs may be particularly primed to experience posttraumatic growth because the self-exploration inherent in identity development during this phase 12 could lend itself to effective integration of the cancer experience into one's sense of self.
A review of posttraumatic growth and related constructs across a range of traumatic events, including serious medical conditions, found that individuals who experience posttraumatic growth after a traumatic event report lower distress levels over time. 13 Therefore, it is important to examine the processes that contribute to the development of posttraumatic growth in cancer survivors, particularly individuals diagnosed during adolescence or young adulthood. Posttraumatic growth has been linked to a variety of factors, such as resilience, social support, and optimism. [14] [15] [16] [17] However, Tedeschi and Calhoun theorized that distress following trauma is the primary driver of posttraumatic growth because posttraumatic growth results from psychological processing that occurs during distressed rumination about a highly negative life event. 7 They propose that posttraumatic growth develops as individuals attempt to manage their distress and adapt to new circumstances created by the traumatic event. In this theory, the term "posttraumatic distress" is not limited to the symptoms of posttraumatic stress disorder, but rather, includes any form of distress that could occur following a traumatic event, such as depression, anxiety, and worry. Thus, in this paper, the term posttraumatic distress will be used to encompass the broad range of distress that could occur following a traumatic event,
whereas the term posttraumatic stress symptoms will be used to describe symptoms specifically associated with posttraumatic stress disorder (PTSD).
Within pediatric and young adult oncology, studies examining the potential relationship between posttraumatic distress and posttraumatic growth have reported conflicting results. Two studies have indicated a positive relationship between posttraumatic stress symptoms and posttraumatic growth. 9, 18 By contrast, 1 study found a modest negative relationship between posttraumatic growth and perceived stress, 16 and another found a negative relationship between posttraumatic growth and depression. 18 Additionally, 2 studies found no relationship between posttraumatic stress symptoms and posttraumatic growth, suggesting that perhaps these phenomena are largely independent constructs. 19, 20 However, 1 study reported a curvilinear relationship between re-experiencing symptoms of PTSD and 2 facets of posttraumatic growth: new possibilities and personal strengths, such that individuals reporting moderate levels of re-experiencing reported higher levels of posttraumatic growth than individuals reporting high levels of re-experiencing. 21 The findings suggesting the possibility of a curvilinear relationship between posttraumatic distress and posttraumatic growth are consistent with findings presented in the broader posttraumatic growth literature. 22 The conflicting literature in this area contains several limitations.
First, the vast majority of studies examine only posttraumatic stress symptoms, whereas the theoretical literature defines posttraumatic distress more broadly to include other forms of distress. 7 Therefore, it is possible that posttraumatic stress symptoms are not the most thorough examination of posttraumatic distress and should be broadened. Second, most studies assessed only linear relationships between posttraumatic distress and posttraumatic growth when there is evidence that the relationship between these constructs may be quadratic, due to a curvilinear relationship. 21, 22 Additional research is needed to explore these limitations.
| Cancer-related worry
Worry is a form of distress that has been defined as a cognitive process in which people feel anxious due to concerns regarding uncertainty about the future and the possibility of negative events. 23 In qualitative studies, AYA survivors have described concerns about fertility, the possibility of recurrence, late effects of treatment, finances, employment options, and the transition to more independent life after treatment completion. [24] [25] [26] [24] [25] [26] 33, 34 ) and prior research with AYA survivors of pediatric cancer. 28 For the second aim, it was predicted that individuals reporting moderate levels of cancer-related worry would experience more posttraumatic growth over time than either those reporting low cancer-related worry or those reporting high levels of cancer-related worry, thus resulting in a quadratic relationship between cancer-related worry and posttraumatic growth. This hypothesis was based on the literature suggesting a quadratic relationship between posttraumatic distress and posttraumatic growth. 
| Participants
A total of 453 AYAs were screened for eligibility, and 382 were determined to be eligible. at study enrollment; 58.2% were male (n = 89), and 86.9% were nonHispanic White (n = 133). See Table 1 for demographic and medical characteristics of the sample.
Analysis of available demographic information for non-participants
showed that the sample did not differ from non-participants with regard to diagnosis, gender, or time since treatment completion. However, there were significant differences with regard to age. At the time of baseline or refusal, participants were significantly older than nonparticipants, who had a mean age of 20.5 (SD = 3.0), (t (219) = 3.28, P = .001). Participants were also older than non-participants (M = 16.2, SD = 1.8) at time of diagnosis, (t (212) = 2.24, P = .03). Given the cited reasons for refusal and the significant age difference between participants and non-participants, it appears that younger AYA survivors may have been less interested in participating in research and had more time constraints prohibiting participation than older AYA survivors. 
| Posttraumatic growth
Posttraumatic growth was assessed using the Posttraumatic Growth 
| Analysis plan
Means and standard deviations were calculated for all cancer-related worry items. The percentage of participants indicating at least moderate distress on each item was also calculated. Moderate distress was indicated by a score of 4 out of 5. Finally, the number of worries endorsed was calculated for each participant. Table 3 . Cancer-related worry had a significant, positive effect on change in posttraumatic growth (P = .01), and time had a significant, negative effect (P = .02). The cancer-related worry × time effect was not significant (P = .25), indicating that change in cancer-related worry over time did not predict posttraumatic growth. Age at diagnosis showed a significant, negative effect (P < .001), and a history of chemotherapy treatment had a significant positive effect (P = .01). The effects of gender and surgical treatment did not remain significant after adding cancer-related worry to the model.
| Post hoc analyses
To further understand the relationship between cancer-related worry In months.
b Centered to create a meaningful intercept.
FIGURE 1
Cross-lagged partial correlations between cancer-related worry and posttraumatic growth (PTG) *P ≤ .05; **P ≤ .01; ***P ≤ .001. Note: The following variables were partialled out: Gender, age at diagnosis, chemotherapy treatment, surgery correlation emerging only at Time 1 (r = .20, P = .02). Cancer-related worry was also not associated with age at baseline. Similarly, posttraumatic growth was not significantly related to time since diagnosis or time since treatment completion.
| CONCLUSIONS
Although cancer-related worry is commonly discussed in the qualitative literature, 24, 26, 33 it has rarely been examined quantitatively in the AYA population. Similarly, posttraumatic growth is a documented phenomenon among various groups of trauma survivors, including AYA cancer survivors, 9-11 yet little is understood about its theorized relationship with posttraumatic distress in this population. 7 This study is one of the first to quantitatively describe cancer-related worry in this population and the first to examine the relationship between cancer-related worry and posttraumatic growth. This is also the first study to examine the relationship between posttraumatic growth and posttraumatic distress longitudinally in this population.
As hypothesized, cancer-related worry was prevalent in this sample and few participants endorsed cancer-related worry in all domains.
These results tentatively confirm qualitative evidence that cancerrelated worry is a common psychosocial outcome for AYAs following treatment completion, [24] [25] [26] and that most survivors do not experience all cancer-related worries. 40 However, each of the worries assessed was endorsed by sizeable portions of the sample, suggesting that
AYAs experience a range of cancer-related worries, with concerns about future health emerging as a prominent concern. These results are relatively consistent with the worries reported by AYA survivors of pediatric cancer. 
| Study limitations
This study was limited by a relatively small sample and high rates of missing data, which are common challenges of working with this population, particularly with regard to longitudinal assessments. It is possible that a larger sample would have allowed for the emergence of additional patterns that were not significant in this study, such as significant effects for time since diagnosis or time since treatment.
Similarly, it should be noted that without normative data for this population, it is unclear if this sample's cancer-related worry and posttraumatic growth distributions are representative of the general population of AYA cancer survivors. For instance, this sample was predominantly White, so it is unclear if these results are generalizable to AYA survivors of other racial or ethnic backgrounds.
Additionally, this study did not assess some factors that could affect cancer-related worry and posttraumatic growth, such as receipt of a survivorship care plan, the intensity of treatment, or experiencing a previous trauma. Finally, although the cancer-related worry scale demonstrated adequate reliability, it was a preliminary effort at measuring this construct and, thus, was not subjected to the rigorous psychometric evaluation necessary for formal scale development.
However, it is notable that this preliminary scale was extremely similar to a recently published scale that was subjected to more rigorous psychometric evaluation, 27 thus providing support for the face validity of the current items.
| Clinical implications
Cancer-related worry has been found to be related to anxiety and depression in cancer survivors, 44 and, thus, could be an important target for interventions given its prevalence among AYA survivors. As 
